Effect of 1,25-dihydroxyvitamin D-3 on phosphate uptake into chick intestinal brush border membrane vesicles.
Brush border membrane vesicles prepared from the vitamin D-deficient chick duodenum take up phosphate and show an overshoot phenomenon in the presence of NaCl. Substitution of choline chloride for NaCl reduces phosphate uptake. Prior treatment of vitamin D-deficient chicks with 1,25-dihydroxy-vitamin D-3 increases the initial rate of Na+-dependent phosphate uptake into the brush border vesicles. This Na+-dependent phosphate uptake is a saturable process, exhibiting an apparent Km of 0.31 mM and a V of 385 pmol/mg per 15 s. Pretreatment of chicks with 1,25-dihydroxyvitamin D-3 leads to an increase in V (750 pmol/mg per 15 s) without significantly altering the apparent Km (0.33 mM). Addition of Ca2+, either in the presence or absence of the polyene antibiotic, filipin, or of calmodulin, has no effect on Na+-dependent phosphate uptake. Pretreatment of the vitamin D-deficient chick with a dose of cycloheximide sufficient to inhibit membrane protein synthesis blocks the 1,25-dihydroxyvitamin D-3-induced increase in alkaline phosphatase activity, but does not affect the stimulation of Na+-dependent phosphate uptake. From these data, it is concluded that 1,25-dihydroxyvitamin D-3 stimulates Na+-dependent phosphate transport at the brush border membrane of the enterocyte, that alkaline phosphatase is not directly involved in this process, and that this effect of 1,25-dihydroxyvitamin D-3 is independent of new protein synthesis.